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_SHERSTYUK,..Aleksandr Nikolayevich; SAMOYLOVICH, G.S., redaktor; VORONIN, 


K.P., tekhni¢heskiy redaktor. 


[Axial flow compressors; aerodynamic calculations] Osevye kompressc~ 
ry; aerodinamicheskiy raschet. Moskva, Gos.izd~vo, 1955. 247 De 
(Air compressors) QmRA 8:4) 
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AID P - 2566 
Subject : USSR/Engineering 
Card 1/1 Pub. 110-a - 5/16 
Author : Sherstyuk, A. N., Kand. Tech. Sci. 
cee LESIONS BEL SEE IE NS ES 
Title : Method of approximate calculation of curvilinear canals 


Periodical : Teploenergetika, 8, 26-29, Ag 1955 


Abstracts : A method for estimating potential compressible and 
incompressible flow in curvilinear canals is presented 
on the basis of mathematical analysis. It is mentioned 
that this method was devised by G. Flyugel and later 
developed by G. Yu. Stepanov. Seven diagrams. Two 
Russian references, 1953, 1954. 


Institution : Moscow Power Engineering Institute 


Submitted : No date 
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Le. Shpyatiok. AW minotion of the stability limite of. 

i fans, pum Fond compieess Russian), lnzbenery Sbornik, 

Abad, Nauk SSSR 21, 195-202,:1955. iia ee 
In his investigation of pumping limits; author hag considered =. : 

' the combined operating characteristics brought-about by the 2s 
“interaction of both pump, blower, or compressor, and associated © ce 
“equipment. and ducting of certain particulas-installations. which are 

of-practical interest... =) Fo en ree enter 

For blowers, as-is usual, variations of density of air aré diss 
regarded in the analysis of pressure oscillations, In-the resules, ree 
presented in tabular form, regioas af critical atabilicy for several: 
‘typical configurations zre defined. oe ee mele ee gs 

For compressors, both centrifugal and axial flow, density. 
variations are accounted for in the equation for pressure fluctu-: 
ations, Afcer linearization of this equation, achieved by disce- ~ 
garding deviations due co pulsations trom the steady compressor _ 
“characteristic, an expression is given in terms of the Mach number 

! of flow in the system for the limiting pressure pulse permissible , 

. for steady operation. Ics magnitude is indicated by treating a : 

particular example. °.. Ts J. Rs Weske, USA 

4 eee 
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KIRSANOV, Igor’ Nikolayevich; SHERSTYUK, A.N., redaktor; VORONIN, K.P., 
tekhnicheskiy redaktor ono 


{Stationary steam turbines] Statsionarnye parovye turbiny. Moskva, 


Gos.,energ. izd-vo, 1956. 199 p. (MLRA 9:11) 
(Steam turbines) 
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AID P - 4384 
Subject : USSR/Power Engineering 
Card 1/1 Pub. 110 a - 10/17 
Author : Sherstyuk, A. N., Kand. Tech. Sci. Moscow Power Institute 
Title : On calculating centrifagal blowers and pumps 
Periodical : Teploenergetika, 5, 47-51, My 1956 
Abstract : A mathematical analysis to facilitate the choice of 


dimensions and revolutions of fans and pumps is Le 
Two diagrams. Four Russian references, 1950-1954. 


Institution : None 


Submitted No date 
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aD) 


st 
wat 


AN, Sherstyuk 7 Pag oak | a 
The basic a of the method of smal} disturbaaces is used 


to calculate the distribution of velocity and speed on the 
profile in compressible fluid usiag the now distribution — . 
of velocity and pressure on the profile in incompressible _ ; 
fluid, The deformation of the profile is assumed. : 
negligible, By transforming the equations the precision of 
the method has been improved,: . The method is also applicabis 


to the calculation of a lattice of slightly cambered. profiles, 
____ Bibl. 4. 
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Sherstyuk, Aleksandr Nikolayevic 7 


Ventilyatory 1 dymososy qventat sors and Exhaust Pans) Moscow, Gose- 
nergoizdat, 1957. 183 p. 7,000 copies printed. 


Ed.: Nevel'son, M.I.; Tech. Ed.: Medvedev, L.Ya. 


PURPOSE: This 1s a textbook on blowing engines for students of power 
engineering institutes and it may also pe useful to engineers en- 
gaged in designing and operating such equipment. 


COVERAGE: This book deals with design and operation of exhausters and 
fans. Special emphasis is placed on forced draft fans used in 
heat power plants. ‘The book contains contributions of the Heat 
Engineering Department of the Moscow Power Engineering Institute. 
{The author begins with the basic concepts of hydraulics and 
proceeds to the use of models for fan design and selection. 
Operation and testing of fans are also discussed. One chapter is 
devoted to modern types of fans and exhausters manufactured in 
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II. Centrifugal Fans 
Working principle of centrifugal fans 
Derivation and analysis of Euler's formula 
Centrifugal fan wheel 
Radial grids 
Determining the basic dimensions of a fan-wheel 
Spiral-type casing 
Design of centrifugal fans 
Variable working conditions of centrifugal fans 
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Ventilators and Exhaust Fans 446 
Ch. III. Exhausters and the Fans Used in Mills 
1. Uses of exhausters and fans for mills and their 
characteristic working conditions 4S 
2. Wear in exhauster wheel-blades and discs 46 
3. Basic measures for preventing wear 48 
4, Effect of ashes on exhauster performance 50 
5. Fans used in mills 52 
6. Design characteristics of exhausters and fans 
used in mills 53 
Ch. IV. Axial-flow Fans 
1. Working principle of axtal-flow fans 55 
2. Principal schematic diagrams for axial-flow fan 
design 57 
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Ventilators and Exhaust Fans 446 
Che Ve. Fan Characteristics, Model Testing 
1. Dimensional characteristics of fans 88 
2. Calculating fan characteristics for varicus speeds arc 
specific gravities of gas based on experimentally 


established characteristics for given speed and specific 
gravity 39 


3. Calculation of characteristics for geometrically similiar 
fans on the basis of model--test results QL 


Dimensionless characteristics of fans 
Testing with fan model 


Ch. VI. Combined Performance of Fans and Duct-work 


1. Performance of a duct system with a single fan 


2. Pan stability. Pulsation 
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Yentllators and Exhaust Fans 446 
ze Starting and servicing exhausters and fans 
wits IX. Fan Design for Strength 


4. Designing fan-wheel blades 


ix 
“.« Dise design for strength Lj - 
ce Shaft design for strength Ree 
yy Calculating critical speeds of rotorg ats 
-« Materials used and the determination of allowabis 179 
stresees 
Sutiecpapny yon 
AVATLABLE: Library of Congress 
Cat 8/8 GO/ad 
8-13-58 
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KORNEYCHUK, Nikolay Karpovich; CHERNOV, Aleksandr Vasil'yevich; SHBRBSTYIK,. 
il penn redaktor; ROGACHEV, F.V¥., redkaktor; RAKOV, S.I., 
ekhnicheskiy redaktor 


Machinery} Mashinovedenie. Moskva, Vses.uchebno-pedagog. izd-vo 
Trudrezervizdat, 1957. 439 p. (MLEA 10:8) 
(Engines) 
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AUTHOR: Sherstyuk, A. N. (Moscow). 2h-h-18/34 
TITLE: ~ Potential flows past profiles of confusor and diffusor 


cascades at sub-sonic speeds. (Potentsial'noye obtekaniye 
profiley konfuzornykh i diffuzornykh reshetok pri 


dozvukovykh skorostyakh). 


PERIODICAL: "Izv. Ak, Nauk, Otd. Tekh. Nauk" (Bulletin of the Ac. Sc., 


echnica clences vection), 


ABSTRACT: A variant of the method of Khristianovich (1) is given 
which permits increasing the accuracy of calculation of 
eascades at high sub-sonic speeds. If the parameters of 
the flow of the incompressible liquid are known, it is 
easy to determine according to Fig.2 the speed of the gas 

A and then, by means of eq.(3.2), p.125, to determine 
the lines of the flow and the equipotential lines of the 
gas flow. Changes in the cascade pitch and in the profile 
setting angle can be determined accurately, irrespective of 
the shape of the profile; the pitch of the profile, t , 


can also be easily determined. 
Russian references. 


SUBMITTED: August 29, 1956. 
AVAILABLE: 
Card 1/1 
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57, No.4, pp.123-126 (USSR). 


There are 2 figures and 2 
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IWKNITSKIY, V.V. [deceased], doktor tekhn, nauk, prepodavatel!; SOKQLOV, 
Ye. Ya., doktor tekhn, nauk, prepodavatel'; LEBEDEV, P.D., doktor 
tekhn,. nauk, prepodavatel!'; GIMMEL'PAHB, M.L., kand. tekhn, nauk, 
prepodavatel'; LAVROV, N.V., doktor tekhn, nauk, prepodavatel'; — 
IVANTSOV, G.P., kand. tekhn, nauk, prepodavatel'; GOIUBKOV, B.N., 
kand, tekhn, nauk, prepodavatel';—SHERSTYIK, «,W., kand, tekhn, ; 
nauk, prepodavatel'; NIKITIN, S.P., kand, tekhn, nauk, prepodavatel's 
CHISTYAKOY, S.¥F., kand. tekhn, nauk., prepodavatel'’; DUDNIKOV, Ye.G.4 
doktor tekhn, nauk, prepodavatel'; HAKIASTOV, A.M., kand, tekhn, 
nauk, prepodavatel'; VEHBA, M.I., kand, tekhn, nauk, prepodavatel'; 
GERASIMOV, S.G., prof., red.; KAGAN, Ya.A,, dote,, red,; AYZENSHTA?, 
I,I., red.; VORONIN, K.P., tekhn, red,; LARIONOV, G.Ye., tekhn. red. 


[Heat engineering handbook] Teplotekhnicheskii spravochnik., Moskva, 
Gos. energ. izd-vo. Vol.2. 1958. 672 pe (MIRA 11:10} 
(Heat engineering) 
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SOV/24-58-4-11/39 
AUTHORS: Samoylovich, G.S. and Sherstyuk, A AN. __ Ciloscow) 


TITLE: The Calculation of Curvilinear Axisymmetric Channeis 
(Raschet krivolineynykh osesimmetrichnykh kanalov) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh 
Nauk, 1958, Nr 4, pp 78 - 8l ‘ (USSR) 


ABSTRACT: <A method is described for the approximate calculation 
of the potential flow of an incompressible fluid in 
axisymmetric curvilinear channels (the intakes of 
centrifugal and axial compressors, diffusers at the 
exhausts of axial compressors, etc. ). The calculation 
is based on a generalisation of the method of calculating 
plane curvilinear channels (Ref 1). There is a comparison 
between the calculated results and exact solutions. Good 
agreement is obtained. There are 5 figures and 1 Soviet 


reference. 
ASSOCIATION: Moskovskiy energeticheskiy institut (Moscow Power 
Institutes 
SUBMITTED: October 24, 1957 


Card 1/1 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001549120013-5" 


ZAPPROVED FOR RELEASE: behead arte CIA-RDP86-00513R001549120013-5 


oat Se SS Eee eau ini inci Sccmemiamaptabcnanaeemammaresioama Pea Seat tetoere ed 


DEYCH, M.Ye.; ZARYANKIN, A.Ye.; SHERSTYUK, A.N.; DINEYEV, Yu.N, 
Investigation of gate nmachanisms of radial-flow turbines. 
Nauch.dokl.vys.shkoly; energ. no.4:195-206 '58. 

(MIRA 12:5) 
1. Rekomandovana kafedroy parovykh i gazovykh turbin Moskovskogo 
energetichaskogo instituta. 
Gas turbines) 
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AUTHOR: Sherstyuk, AN. (Cand. Tech.Sci.) Q5-3-1/25 

TITLE: The design of aercdynanic gratings at hij supsonic speeds. 
(taschet aerodinamicheskikh reshetok pri bol'shikh dozvukovykh 
skorostyakh. ) 


PERIODICAL: ‘Teploenergetika, 1958, /, No.3. pp-14-16 (USSR) 


ABSTRACT: Available methods of designing aerodynamic gratings at high subsenic 
speeds are laborious and rather inaccurate. Simpler available 
methods ure not accurate enough close to the inlet and cutlet edges 
of the blade. This short article describes a simple approximate 
method applicable to the design of gratings with small relative 
blade pitch. The design procedure is as follows: the velocity 
distribution over the profile is given for an incompressible lijuid 
and the corresponding velocity distribution with a gas is found. 
Calculation of the potential flow of an incompressible lijuid may be 
niade by existing analytical procedures or by an analogue sicthod. 

The potential flow of gas at high subsonic speeds is considered 

(See Fig.l.) The equation of motion of the gas is given in a 

previously published form. Simplifying assumptions are stated and 

a graph that may be used to simplify the calculation is given in 

Fig.2. The length of the equipotential line on the blade is 

determined graphically as shown in Fig.3. Satisfactory agreement is 
claimed between calculated und test data. By way of example Fig.+4. 
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The Jesizn of aerodynamic gratings at high subsonic speeds. 96-3—4/26 


shows experimental and calculated data for the velocity 
distribution on grids of turbine blading. There are 4 figures, 
3 literature references (Russian). 


ASSSCLATION: Moscow Power Institute (Moskovskiy Energetichesxiy Insti-.ut). 


AVAILABLE: Librery of Congress. 
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SHERSTTUX, A.N., kand.tekhn.neur 


Selecting the size of air drums for piston compressors, Vest, 
mash. 38 no.9:18-19 S '58. (MIRA 11:10) 
(Air compressors) 
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25(2) PHASE I BOOK EXPLOITATION sov/3027 
Sherstyuk, Aleksandr Nikolayevich 


stig neg Se ee 
Xompressory (Compressors) Moscow, Gosenergoizdat, 1959. 190 p. Errata 
slip inserted. 17,000 copies printed. 


Ed.: D.S. Rasskazov; Tech. Ed.: NI. Borunov. 


PURPOSE: This textbook is to be used for the general course, Air-blowing Ma- 
chinery. It may also be used by designers and engineers. 


COVERAGE: The fundamentals, theory, design, and operation of centrifugal, 
axial, and piston compressors are discussed. Information on rotary 
compressors and the mounting and installing of piston compressors is 
presented, No personalities are mentioned, There are 64 references: 

52 Soviet, 10 English, and 2 German. 

TABLE OF CONTENTS: 


Preface 3 
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Ch. III. Axial Compressors 66 
3-1, Arrangement of an axial compressor 66 
3-2, Characteristic features of high-velocity flow in a plane grid 67 
3-3, Stage of an axial compressor 5 
3-4, Determining axial velocities in a stage of an axial compressor 81 
3-5, Designing the stage of an axial compressor 8h 
3-6, Designing axial compressors 88 
3-7, Constructions of axial compressors oh 


Characteristics of Axial and Centrifugal Compressors, Modeling 
Basic distinguishing features of characteristics 

Dimensionless and reduced characteristics 

Recalculation of characteristics in the case of changes in speeds 

or inlet gas temperatures 

Recalculation of characteristics because of changes in the physical 
properties of the working substance 

Combined operation of compressor and the delivery system. Pulsation 
Constructing characteristics of compressors with interstage cooling 
Design of compressors by the similitude method 
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Compressors SOV /3027 
7-2. Indicator diagrams of piston compressors 166 
7-3. Determining the productivity and power consumption of piston can- 
pressors 169 
7-4, Determining basic dimensions of piston compressors 172 
7-5. Regulating piston compressors 17k 
7-6. Constructions of piston compressors 176 
7-7. Mounting piston compressors 178 
7-8. Testing piston compressors 183 
7-9. Starting and servicing piston compressors 18) 
7-10. Comparing types of compressors 186 
Bibliography 188 


AVAILABLE: Library of Congress 
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DEYCH, Mikhail Yefimovich; SAMOYLOVICH, Georgiy Semenovich; BEKNEV, V.S., 
kand.tekhn.nauk, retsenzent; SHERSTYUK, A.N., kand. tekhn.nauk, 
dotsent, red.; ZARYANKIN, A.Ye., kand.tekhn. nauk, red.; MODEL', 
B.I., tekhn.red, 


[Fondamentals in aerodynamics of axial-flow turbomachines] 

Osnovy aerodinamiki osevykh turbomashin. Moskva, Gos.nauchno- 

tekhn.izd-vo mashinostroit.lit-ry, 1959. 427 p. (MIRA 12:8) 
(Turbomachines-~Aerodynamics) 
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SHERSTYUK, A.N. 


Design of main gas pipelines. Nauch.dokl.vys.shkoly; energ. 
no.1:181-187 '59, (MIRA 12:5) 


1. Rekomendovana kafedroy ekonomiki promyshlennosti i organizatsii 
predpriyatiya Moskovakogo energeticheskogo instituta. 
(Gas~-Pipelines) 
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SO0V/96-59-5-5/ 22 
AUTHOR:  Sherstyvk, A.N, (Candidate of Technical Sciences) 
TITLE: Loss Datermination in Turbine Blades with Thick Qutilet 
Edges (K opredeleniyu poter! v turbinnykh reshetkakh 
S utolshchennymi vykhodnymi kromkami) 
PERIODICAL: Teplcenergetika, 1959. Nr 6, pp 26-28 (USSR) 


ABSTRACT: In gas turbines, when the inlet gas temperature exceeds 
700 to 790 °C it is necessary to cool the stator and 
rotor biadings, Several effective methods of blade 
cooling necessitate the use of thickened profiles, 
particularly at the outlet edges. This thickening of the 
outlet edges may cause appreciable losses which it is 
necessary to evaluate, Little work has been published on 
tris subject, though Flycgel’? in his book on Steam 
Turbines published in 1939 gave expression (1) which is 
ar. eGipirizai formula for the loss due to thiekening of 
the vlace edges, A theoretical formula for the edge 
losses in straight-edged blading was given by G.Yu, 
Stepanov. It is in good agreement with experimental data 
but is very diffizalt to use Desause it requires 
experimental determinatisn of the pressure at the blade 

Cara 1/3 @48e. A new theoretical solution of this problem is then 
giver, with reference to the Dlading diagram of Fig 1. 
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SOV/96459~6--5/ 2e 
Loss Determination in Turbine Blades witn Trick Outlet Edges 
The outlet angle of the flow 1s given by the approximate 
empirical formula (2). Erpess sion (3) is Biyen for the 
effective witth of the throat between tne blades, An 
expression 23 them derived. ignoring compre slay tee, for 
tie tota: energy losses on gcing from section 2.-L to Ze2 


(see Fig 1), Expression (5) is then easiiy derived for 
the value of ae anne loss, Graphs of the edge loss as a 
functien of ths outlet-edge thickness and inter-blade 
ehanne. geometry. are givan in Pig 2: each carve corres- 
bonds to a particular value of the ratic of effective to 
Sheorabical throat width, The dotted graph on Fig 2 
sorresponds $c f.rmula (1). In order te check the 
accuracy of formula (5) a comparison was made between 
experimental ant ee data for a mumber of biade 
profiies, The results o2 tne calcmiaticns are given in 
Figs 4 and 5. and eee briefiy das, cussed, It is 
considered that in all cases the agresment Betisst test 
and calculated dats is satisfactory. Moreave 
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formula (5) explains the observed dependence of the edge 
loss on the relative pitch of the blading. 
There are 5 figures and 2 Soviet references, 
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New Designs of Nozzle Blading for Supersonic Speeds 
Teploenergetika, 1959, Nr 11. pp 65-68 (USSR) 


There is a need for high-efficiency nozzle blading for 
supersonic speeds. Expanding nozzle blade profiles 
developed in recent years are of high efficiency under 
designed operating conditions, but the efficiency falls 
off rapidly when the conditions are changed, This will 
be seen from curve 1 of Fig 1 which gives profile 

losses as function of Mach number for expanding nozzles 
type TS-2V, At the design condition of Mach 1.6 the 
losses are oniy 10%, but at Mach i they become 51%, 
Normal nozzles with contracting channels work weli only 
at moderate supersonic speeds; see, for example, curve 
4 in Pig 1. Methods of reducing the losses at 
supersonic pressure-drops may be evolved from the 
formulae for the change of directicn of flow in the skew 
section of the nozzles, To this end sections before and 
after the nozzle are considered, as shown in Pig 2, 

The equations of continuity, conservation sf energy and 
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condition are applied to these two sections and formula 
(1) is derived for the relationship between the flow 
conditions before and after the blading, Prom this 
formula it is easy to determine the change of direction 
of flow in the skew section of the nozzle at supersonic 
pressure drops, and formula (2) accordingly is derived, 
If an experimental relationship between the velocity 
ratio and pressure ratio is used, formula (2) is very 
accurate, The accuracy is evident from Fig 4. where 
experimental values are compared with values calculated 
by formula (2). It has been shown that in nogzles with 
expanding channels, for example these of the Moscow 
Power Institute, the mean angle of discharge does not 
depend much on the Operating, conditions, For this case 
formula (2) may be used tio determine the relationship 
between the velocity coefficient and the pressure ratio, 
as seen in Eq (3), The comparison of theoretical and 
experimental results given in Fig 4 confirms the good 
agreement, This agreement was obtained without detailed 

Card 2/4 analysis of the nature of flow in the blading. Hence, 
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if the blading is made in such a way that the discharge 
angle does not depend on the operating conditions, then 
the losses must inevitably rise when the Mach number 
is decreased. In this case the losses depend only on 
the loss under design conditions of operation and on 
the pressure ratio, This conclusion served as a 
criterion of blade shape for supersonic pressure-—drops, 
The blade shapes should ensure variable discharge angle 
on change of pressure-ratio and, therefore, the discharge 
portion of the rear of the blade should be slightly 
bent so as to increase the discharge area, Such blade 
profiles differ from ordinary nozzle blades with 
contracting channels only in the shape of the back face 
of the blades. A group of new blade profiles that meet 
this requirement are shown in Figs 5 and 6, loss as a 
function of Mach number for the new profile TS-2RV is 
plotted in curves 2 and 3 in Fig 1. It will be seen 
that for blading of similar efficiency at 1.5 the new 
blading has much lower losses at lower Mach numbers, 
Blade shape TS-1RV is recommended for nozzles where the 
Mach number is 1.3 and blade shape TS-2RV when the Mach 
Card 3/4 number is 1.5, Blades with backs of the new shape should 
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be used for guide vanes and working blading in stages 
with long blades, and in particular for the last stages 
of condensing turbines which operate at high super- 
critical heat-drops. In the root section of such stages, 
the velocity at the outlet from the guide vanes is, as 

a rule, appreciably higher than the speed of sound. The 
discharge angle from runner blades is also supersenic near 
the periphery. As the last stages may operate under very 
variable conditions, both guide vanes and runner blades 
should have a curved back in the skew section, There 

are © figures, 2 tables, and 2 Soviet references, 
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AUTHOR: gherstyuk, Aete-r Dandi dans of Technical Sciences 
TITLE: Caiculating speeds in rotors of radial turbines 


PERIODICAL: Lavestiya vysshikh uchebny kh gavedeniy- Mashino- 
stroyeniyes, No. 2, 1960, 124 - 155 


TBAT: The author proposes a simplified method of calculating the 
speed of flow by reducing the three-dimensional probiem +o two di- 
mensions. Three problems of practical interest are quoted. The 

first concerns & rotor with straight biades (Fig- 1)> potted li- 

nes represent the curvilinear part of the piades calculated by 

“suai methods when Coriolis forces are insignificant. Tie flow in 

the main part of the channel can be considered 2s taking olace in Ke 


meridionat sections. An elementary volume dv is considered, on 
which the following forces are acting: centrifugal 17 the relative 
wo tLONy centri?.gal in the transfer motion and force that is pro~ 
iced vy the ference of pressures:> The publication merntroned Dro- 
iaes 
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re w. is the epeed 3° point A; other members peing ratios of 
e meters of the i Lemenie- The author 21%es the graph of 

{tt gnouia %€ remembered that speeds at aifferent meri- 
ons G@iffer trom each other due to various speeds Wa 
analysis +8 inciuded to support this viewe The expres~ 
+4 for the fiow of compressibie no -yiscous fluids 
quations are given for 4 non-compressible fluid. They 
ro witn the above mentioned expressions determination 
a = il secztions; except the small sections of inlets and 
mitlets: 2. Be channels. The same method can be applied for caicu- 
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lar manner to the previous case. Check computations of single sta- 
ge radial turbines and compressors demonstrate that the field of 
meridional projections of speeds is irregular. When the disc and 
ring ere flat then the flow in the rotor can be considered as plane 
parallel, thus reducing the problem +o two dimensions. Mathemati- 
cal equations are quoted for the above. In order to assess speeds 
near the inlet and outlet edges; it is necessary to elongate the 
poundary lines of the stream inside the flow- Using equations ob- 
tained to investigate the flow in channels between blades, impor- 
tant deductions can be made. In particular, {t+ must be noted that 
the effect of Coriolis forces has a different effect on flows in 
radial turbines (centripetal and centrifugal). The irregularity is 
inereased in the first instance, but improved in the case of cen- 
-trifugal motions. This should be taken into consideration when pro- 
filing rotor blades. There are 5 figures and 4 Soviet-bloc refe- oa 


rences» 
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4 ae 
TITLE: On the Determination of Losses in “turbine Blading’ when 
the Angle of Attack is Incorrect 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Energetika i avtomatika, 1960,Nr 2,pp 177-180 (USSR) 


ABSTRACT: Existing methods of assessing the losses that occur when 
the angle of attack is not as designed are seldom 
accurate for all types of blading. This prief article is 

concerned with deriving improved formulae. The simple 

ease of thin straight flat blading is first considered, 
neglecting compressibility and friction losses. The 
diagram of Fig 3 is used in deriving the loss formula 
when the angle of attack is not the Same as the angle of 
installation of the flat blading. The effect of the 
discrepancy corresponds to a pressure drop, which may be 

calculated by expression (2.1) and expression (2.2). 

The latter coincides with Garnot's formula for the loss 
of pressure when the section of a flow is suddenly in- 
creased. The parameters of flow beyond the blading may 
be calculated with allowance for compressibility, an 
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On the Determ 
of Attack is Incorrect 
ed to 


Similar methods may be us 

derive a formula for determining the losses in radial 
plading with thin straight blades, giving expression 
(4.1) for an incompressible fluid. Real turbine blaces 
are then considered; since the inlet edge is rounded, 
the pressure loss is less than that given by Eq (2.2). 
A correction factor is then intro i 


Eq (3.1) is derived. 


recommended for modern plade profiles. Expression (5.2) 
ig then derived for the relationship between the velocity 


factor with the designed angle of inlet and with other 
angles. The practical value of formulae (5.1) and (5.2) 


depends on the validity of the 
changed. Some idea of the accuracy of formula (5.2) 
assuming 4 constant correc 
Card from Fig 5, which compares expe i 
at data for three blades, two acti 


2/3 satisfactory agreement between theory and calculations i 
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of Attack is Incorrect 
these cases shows that formula (5.2) may be recommended 
for determiration of the velocity factor. 
There are 5 figures and 3 Soviet references. 
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TITLE: Properties of Castingslof the Steel 12Kh11V2NMF-L 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov, 
1960, Nr 6, pp 2-7 (USSR) 


ABSTRACT: Use of austenitic steels for cast components of turbines 
and fittings operating at 600 and 610°C is inadvisable 
due to their high cost, low thermal conductivity and 
relatively poor technological properties. Therefore, 
intensive research work is being carried out in various 
countries to develop for this purpose pearlitic class 
steels and steels with 11 to 13% chromium. Investigations 
showed that if properly alloyed, pearlitic steels, and 
particularly stainless chromium steels of the type 
1Kh13, are suitable for operation in this temperature 
range. The subject of the work described in this paper 
was to determine the effectiveness of small additions 
of horophilic elements (barium, calcium, cerium) on the 

Card 1/4 properties of type 12Kh11V2NMF steel. For the as cae cal 
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It was found that 
e range of the 
below 250°C/hr, there will 
tion, whilst for larger 
ic and 

The plot, 


2 
sy 


take place. 


ta on the mechanical properties of 


ontaining Al-Ba-Ce 
Fig 2, shows the changes 
s a function of the 


1 containing Al-Ba-Ce 


additions : 
(curve B). 


1 without any 
h Ca additions 


CIA-RDP86-00513R001549120013-5" 


"APPROVED FOR RELEASE: 07/13 


2 PES GSES eee, EE Re 
GEES eee, EE ee eee ears Beate 


/2001 CIA-RDP86-00513R001549120013-5 


sR SEAS 
SR EAI Is aE ET EN 


dis 


6938h 


5 /129/60/000/06/001/022 
E073/E535 


properties of Castings of the Steel 1 2Kh11V2NMF-L 


The relatively high structural stability of the material 
is evident from the data on the changes of the chemical 
composition of the residue produced by electrolytic 
dissolution of the steel after various ageing regimes, 
Table 2. Table 3 and Fig 3 show the results of long-run 
strength tests (up to 2600 hours) in the temperature 
range 600 to 670°C; the highest values were obtained for 
material containing small additions of Al-Ba-Ca- Under 
all test conditions fracture of the specimens occurred 
along crystallites which were intensively deformed in 
the neighbourhood of the fracture,as can be seen from 
the microstructure of a specimen fractured at 610°C 
after havin been stressed for 1Ol1 heur= with a stress 
of 15 kg/mm”. Fig 5 shows a plot of the creep limit 
of steel at 610°C for steel containing oily Ca additions 
and for steel containing Al-Ba-Ca additions, The 
following conclusions are arrived at; 
1) Introduction jnto the steel of a small quantity of a 
Card 3/' Al-Ba-Ca alloy does not result in any pyro-effect, brings 
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about a considerable improvement of the technological 
properties of the tested steel, an increase in the impact 
strength and ensures a higher degree of hardening in the 
original state and a less intensive process of softening 
during operation. 
3) Introduction into steel of small quantities of Al-Ba-Ca 
alloys leads to a reduction of the nonuniformity in the 
properties along the cross-section and this appears to be 
due to a greater uniformity of the structure, which leads 
to a reduction of the size effect, 
3) Steel specimens from a 1.3 ton casting, produced with 
a small addition of Al-Ba-Ca alloying material and 
subjected to "soft" heat treatment, had the following 
high temperature properties: : 
° 
g000's = 10 kee fmm 3 o010'$ = 9 kg/mm” ; st C 575-8 keh 
n°1-10 
(dr = do razrusheniya - to failure). 
There are 5 figures, 5 tables and 3 Soviet references, y 
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AUTHORS: sper AN, > Candidate of Technical Sciences, 
Zaychenko, Ye.N., Ignat'yevskiy, Ye.A. and 


Sokolov, A.I., Engineers 


TITLE: An Investigation of Inlet Pipe Nozzles for, Centritunet 
Compressors = ~ 

FERIODICAL: Teploenergetika, 1960, Nr 7, pp 56~59 (USSR) 

ABSTRACT: The design of the inlet pipe influences the efficiency 


of a compressor in two ways. Firstly, losses in the 
inlet pipe itself directly reduce the efficiency of the 
compressor. More important, the shape of the inlet pipe 
influences the velocity distribution at inlet to the 
runner. If the distribution becomes unsuitable it can 
appreciably reduce the efficiency of the runner because 
the angles of attack at the inlet edge differ from the 
required values. Despite the practical importance of 
this question, little experimental work has been done 
upon it. Accordingly, the present work gives the results 
of the first stage of an investigation on axially- 
symmetrical inlet pipes. The tests were made not ona 
Card 1/5 compressor but on a special rig, illustrated in Fig l, 


ora 
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which allows the influence of the runner to be excluded. 
However, the outline of the duct peyond the inlet pipe 
js made the same as jn a normal runner in order to 
obtain the required boundary conditions. Tests were 
taken on 8 types of inlet pipe» 5 being axial and 

3 radial. Sketches of the inlet pipes are given in 


the graphs of Fig 2 in each case as functions of 
Reynolds number. Since Mach numbers were small (less 
than 0.35)? the test results were worked out without Sl 
allowing for compressibility- All the inlet pipes» 
except type oR-80-V, have very low loss factors pecause 
of the low values of Reynolds number and in all cases 
there is an appreciable reduction in the losses as the 
Reynolds number increaseS- As was to be expected, the 
axial inlet pipe with the least losses is that in which 
the ratio of the inlet diameter to the outlet section is 
greatest. The greatest losses were obtained with the 
cylindrical inlet pipes» The tests show the advantages 
of using short cowls over the runner inlet. Data on the 


Card 2/5 velocity distribution in the discharge section of the 
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inlet pipe are also presented in Fig 2. The tests were 

made for various values of average speed up to 
110 metres/sec put because of the very slight influence 
of the Reynolds number of the velocity distribution 
Fig 2 gives mean curves. In all cases; except those of 
the conical and cylindrical inlet tubes, there is marked 
distortion of the velocity distribution. If the runner 
were designed without allowing for this distortion, there 
could be substantial reduction in efficiency. In the 
axial inlet tubes, the velocity distribution depends on a 
the length of the cowl. It is most uniform with a cowl 
of medium length and comparatively uniform with a 
cylindrical inlet tube; but cylindrical tubes are not to 
be recommended because of their inherently high losses. 
Conical inlet tubes give a uniform velocity field and have 
small losses» Thus they are the most suitable of the 
axial inlet tubes; provided they can be accommodated in 
the overall dimensions: Their main disadvantage is 
their great length which can be overcome by making a 

Card 3/5 profile of the kind illustrated in Fig 3. The results 
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be determined experimentally. There are 4 figures and 
3 Soviet references, 
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AUTHORS : Sherstyuk, A. N., Candidate of Technica? Sciences, Sokolov, A. I., 
“Engineer 

TITLE; Determination of the efficiency coefficient of the diffusion grids 
from experimental data 

ae 
PERIODICAL: Energetika,ino. 2, 1961, 93 - 96 
TEXT: The authors derive the formulae for determining the efficiency coef- 


ficient of a straight or radial diffusion grid from experimental data, Graphs are 
submitted which simplify the calculations considerably. xperiments were made on 
straight compressor grids (profile packages) which led to tne method of determin- 
ing the coefficient of losses described in this article, There are 2 figures and 
2 Soviet-blioc references, 
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TITLE: Contribution to the determination of velocities in an 


axial turbo-machine, taking into account the 
curvature of the streamlines in the axial cross-section 


PERIODICAL: Teploenergetika, no.7, 1962, 50-53 


TEXT: The problem has been solved in principle but the solution ~ 
is laborious, requiring 2 sets of approximations. In the first 
approximation, the axial velocity components are determined from 
the given tangential components, ignoring the curvature of the 
streamlines in the axial cross-section. The continuity equations 
then yield the streamlines and their curvature. From this 
curvature, another approximation of the axial components is 
obtained. NASA Report No.955, 1950, contains an approximate 
formula for obtaining the second approximation streamlines from 
the first so that a third approximation is unnecessary, but the 


computations remain laborious. H. Petermann ("Konstruktion", 
1, 1956) has given an approximate solution dispensing with 
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successive approximations. but only. for a turbine stage with 

50% reaction and a small tariation of the axial velocities along 
the blade length. A method’ eliminating successive approximations 
but valid in the general case is given by the present authors. 

The simplification has been achieved at the cost of two 
assumptions: 1) the shift of the streamlines is assumed to follow 
a sinusoidal law; this assum tion is equivalent to an absence of a 
shift at the root and the tipiof the blade and a maximum shift in 
the middle; these conditions ,prevail when the blade length is 
constant; 2) the distortion of the axial velocity field in the A 
radial direction is small. + These assumptions are formulated 
mathematically and substituted into the basic equations of flow in 
a turbo-machine. The analysis gives a straightforward 
computation sequence for the attual velocity. The case of a 
multi-stage compressor designed with equal stages is specially 
considered. In this instance, the ratio of the blade length and 
the width of the stage is the parameter which governs the 
curvature of the streamlines. | A numerical example is given 


together with a graph in which-the axiad velocity components, 
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stage, centripetal turbines, centrifugal turoines, turbine design, asrodynamic 
theory of turbines 


. 


PURPCSE AND COVERAGE: This book is intended for engineers and turbine specialists :: 
concerned with the design of radial—flow turbines. It also may be useful to : 
students at power and machine-design vuzes in their study of turbine machinery. 
The fundamentals of the theory and design of radial— and radial-axial—flow 
turbines are presented. Special attention is paid te single-stage low-power 
radiai~axicl-flow turbines, which have found wide application in recent years. _ 
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The book is based on the theoretical researcn of the euthors and of other Russian 
and foreign specialists. It contains experimental material, basically that of 

the authors, on the testing of nozzle epparatuses.and turbine stages and the 
influence of their geometry on the efficicncy of stages. This book represents 

one of the first attempts to systematize the theory of radial-flew turbines, 
and contains only aerodynamic-design problems assecicted with redial—flow turbineso 
Engineer N. F. Zatsepin helped prepare paragraph 43, Chanter VII, and, together 
with Engineer Yu. N. Dineyev, assisted with the experimental work. Engineer 

L. B, Frolov was responsible for the development and application of the measure— 
ment apparatus. i 
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E031/E135 
AUTHOR: Sherstyuk, A.N. (Moscow) 
—_— oo 
TITLE: On the calculation of blade cascades for subsonic 
; velocities 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye : 
; tekinicheskikh nauk. Mekhanika i mashinostroyeniye, 
no.1, 1963, 138-140 


TEXT: The approximate method for calculating blade cascades 
for an incompressible fluid, described in an earlier paper of the 
author (Ref.1: Izv.AN SSSR, OTN, Energetika i avtomatika, no.5, 
1962) is generalized to the case of a gas flow. The essential 
point is the calculation on the mean value of (ctg 6£)/e (where 
p is the angle between the relative velocity vector and the 
cascade generator, and o is the gas density): 


t 
Cw Lye . ctg Boa (1.4) 
ge eS ee 
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4 On the calculation of blade cascades... SL A sae Ae a 
' Subscript "oo" refers. to flow for upstream of the cascade. 
The mean value is determined by the method of successive 
approximations. 
There is 1 figure. 
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AUTHORS 1 Stepanov G.Yu., and Sherstyuk A.N. (Moscow) 
OO PTPLEs + Contribution to the problem of determining the losses 


in plane turbine cascades at off-design entry angles 


i oe i tdeleniye 
DICAL: Akademiya nauk SSSR. Izvestiya. oO | 
ss a tekhnicheskikh nauk. Energetika i transport, no.2, 


1963, 210-213 , Back wk 
TEXT.: - 4 formula given earlier by A.N. Sherstyuk caey nn SSSRy| 
| OTN, Energetika i avtomatika, n0.2; 1960) and atscusses 7) - " | 
G.Yu. Stepanov (Izv. AN SSSR, OTN, Energetika i avtomati ae a | | 
1961). expresses the profile losses as a function of the entry Phas 

i 

| 

é 
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exit angles and has empirical coefficients. ee meats 
i i t the design en 
according to this formula, occur a 5 nee 
is i : fficients depends on 
when this is 90%. The choice of the coef n Au 
initi i choice of the design entry 
definition of the exit angle and the c : Soe ihe 
i ig defined by the exit throat a 5 
eee ent ea a £ hoosing the entry angle 
es itch, there are several methods for ¢ the 
ieee eer based: purely on the blade shape (tangent te aoe 
line of the profile at the leading edge) } another metho 
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> a hydrodynamic angle which corres 
' distribution. In the case of the TP-OA (TR-OA) cascade of the 


| 


A 


f 
od eh 
ponds to the smoothest velocity |. 
' MEI, the geometric angle is 22% and the hydrodynamic, about 17%. - 
' Yet another definition is based on the entry throat and yields in . 

the example chosen a value of 18%, Finally, the minimum loss [ 
angle can be defined. In the same example the latter is equal to | 
the geometric angle. In other cases, the difference may reach 8%. : 


i Experimental data are compared with the empirical formula and it cae 
' is concluded that, although agreement can be obtained by a choice j-7" 
| of coefficients, the geometric definition of the design entry we & 
. angle is to be preferred, The precise definition should be stated eo 
| when experimental data are communicated, Empirical formulas are a 

| always confined to a narrow range of conditions, io 
There are 2 figures. Varce wae te a ee ode 
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Engineering method for calculating rectilinear channels. 
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Trudy MEI no.47217-24 '63. 


Determination of losses in rotating blades of radial plates 
with actual entrance angles. Ibid.:25-30 (MIRA 17:1) 
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Concerning K.F. Shpital'nik's beok "Semigraphical methodz ier 
determining the parameters of air in a centrifugal compresscr 
stage," Reviewed by V.I, Dacttrievekii and others. 

Teploenergetika 11 no.l0:93-95 O '64. (MIRA 13:5; 
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TILLE: Investigation of axial-radial type compressors with blade diffusers 


AUTHORS: Sherstyuk, A. (Candidate of technical. sciences) ; Sokolov, A. I. 
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TOPIC TAGS: compressor, compressor blade, diffuser, compressor efficiency, - 
blade size, blade shape/ N1 9 18 blade type, NO 5 h 1h diffuser, NO'5 b 16 
diffuser, N 1 4 18 diffuser cage * 


ABSTRACT: Results of experimental, investigations with blade diffuser-type Bg as ee 
compressors are reported. The purpose of the investigation was to study the 

effect of blade geometry on compressor efficiency. The flowing section of the 
compressor is given in Fig. 1 on the Enclosures. ‘The details of the blade geo~ 
metries (a total of different types) are givon in tabular form, All except 
N-1-9-18 blades were profiled. The compressor was operated at 25 000 r.pem. and. 


T = 293K. Its efficiency was defined by - ae 
—!1 
: : a= Fe ’ 
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“where & is the pressure ratio across the compressor and subscript Hand K 
correspond to conditions before and after the compressor respectively. The type 
N-O.5-h-1); diffuser was investigated first by holding the number of blades e225 | 
but varying the mounting angle. The results showed a maximum efficiency of . 81%. 

at O¢ 34 = 16°20' (see Fig. 2 on the Enclosures). The second test was done by 
varying the number of blades. The optimum number was ty 25~28. The efficiency : 
of the compressor with N-0.5-l-18 type diffuser was less than the N-O.5-l-ly _ 
diffuser by 1.5%. Analysis of the ratio aj./a3 for these two profiled diffusers 
(see Fig. 2) shows the limit 9h/a, < 1,8-2.0. Comparison of the efficiency of 

' type H-1-l-18 compressor with variable b3/b. showed almost no effect on the 
compressor efficiency in the range 1.12 to 0,87. Finally, the N~1-9-18 diffuser, .. _.. 
which had the simplest blade geometry, showed an efficiency of only 0.7% less than - 

the more complicated N-O.5-l~1) diffuser compressor, Orig. art. has: 8 figures, 

1 formula, and 1 table, : » ee - 2 
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: TOPIC TAGS: compressor, centrifugal compressor, compressor. diffuser 


| 
ABSTRACT: As the data available in the literature 2 re the best width of a blade~ 
; less diffuser has not been definite, special experimental studies have been 
_ conducted to determine the optimal width of the diffuser in an axiradial centrifugal: : 
; compressor. On the strength of theoretical considerations (later confirmed by Bas : 
experiments), the optimal b, /b, should lie within 0.8—0.85, where b, isthe |: 
, diffuser width and b, is the impeller width. Testa at Rok ha were “conducted 
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' ACCESSION NR: AP5011577 
| with an 18-blade, 240-mm-impeller centrifugal compressor; b, = 16 mm. Five: | 
' diffuser variants were tested. The test results permit drawing these conclusions 
| (1) Acceptance of the optimal b,/b, enhances the compressor efficiency by 1.9% 

' as compared to that with the conventional b, /b, = 1;. (2) The diffuser channel - 

‘ contraction should be made by deforming the front wall of the diffuser; (3) The 

| gain in efficiency is attainable only if the channel outline in the meridian cross- 
.. | section is smoothly (not sharply) curved. Orig. art. has: 6 figures and 
4 19 formulas. eg 
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| ABSTRACT: This Author's certificate eeaiees a turbine flow regulator made in the 
‘form of a movable diaphragm located in a spiral feed pipe. Hydraulic losses are 
‘yeduce:: bY lncating the movable gtaphesen above the outside edge of the working. 
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Fig. 1. 1--turbine; 2-~feed pipe; 3--diaphragm # : 
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SOURCE: IVUZ. Energetika, no. 7, 1965, 102-105 


TOPIC TAGS: centrifugal compressor, diffuser performance 


ABSTRACT: The results are reported of an experimental investigation of five 
| diffuser variants having 23~26 


blades‘and a,/a, ratios of 1.74, 2.00, 2.25, and | -° 
| 2,45 (see Enclosure 1); the fifth blade variant had no bend in the inlet section, 
Blade width, 18 mm: impeller width, 16 mm. Compressor characteristics ( & 
; and 1, plotted against flow) for different blade inlet angles and a,/a, ratio 


8, 
with all speeds reduced to 25000 rp 


m and at 293K, are shown. In the first series 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001549120013-5" 


"APPROVED FOR RELEASE: 07/13/200 CIA-RDP86-00513R001549120013-5 


SS ESPRESSO TPES I EL RO ot sae XO LE AE 


Beat Ee SE Re PAS ie ER 
PRE Eee Ege Fe SE ea A wea Sa Ye pe Sickeare see 


L 2575-66 
: ACCESSION NR: AP5019294 


i 
| of tests, with the 23-blade impeller, an appreciable effect of the blade angle 
(15°30' to 18°) on the maximum compressor efficiency (80.5 to 77.5%) was 
detected. The second series of tests, with the 26-blade impeller, revealed that — 
| the effect of a,/a, (1.75 to 2.5) on the maximum compressor efficiency is 
insignificant (80 to 80.7%). It was also found that the efficiency of one of the 
tested simple wedge~shape diffusers (no. 2) is only lower by 1% than that of a | - 
| complicated-shape aerodynamically "perfect" diffuser. Orig. art, has: a @: 
| 4 figures. es 
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Variants of tested diffusers 
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TITLE: Effect of the number of rotor blades“on the characteristics of a mixed~-flow 
compressor si 


SOURCE: IVUZ. Aviatsionnaya tekhnika, no. 4, 1965, 125-132 


TOPIC TAGS: compressor, mixed flow compressor, compressor design, compressor blade 


ABSTRACT: A series of experiments were conducted to determine the effect of the 
number d{blades on the performance characteristics of a mixed~flow compressor with an 
exit blade angle of 90°. The obtained results show that for a compressor with a 
rotor diameter on the order of 130 mm, the optimum number of blades is about 14. 

A reduction in the number of blades results in an increase in the optimum discharge 
coefficient ¢. For example, when the number of blades is reduced froml4 to 4, $ 


increases from 0.23 to 0.25. This increase is due to the decrease in the angle of 
attack, since the latter is directly proportional to the number of blades. The pre- 


sented curves can be used to calculate compressor performance characteristics. Orig. 


_ art. has: 6 figures and 5 formulas. [as] 
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Experimental studies of the parameters of the stream of a jet- 
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: TOPIC TAGS: x-ray diffraction, sublimated films, Zns, Mn, photoluminescence a 
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‘of impurities in larger masses. Films of 2ns and Zns-Mn were prepared in a high 
- vacuum (10 sub -5 mm mercury) from powdered ZnS pressed into a disk and heated. in 
the vacuum at 11000. Tests on the films showed that the brightness of electro— 
luminescence did not increase on raising the heating temperature above 550C or on 

holding the specimen at the high temperature for more than 10 minutes. The 
brightness did increase with voltage, however, and the authors conclude that this 
corresponds to a certain degree of disordering in the lattice. To test this and 
' to verify the belief that the structuresof thick and thin films are alike » they 
made x-ray diffraction studies of a 2-micron-thick sublimate-phosphor of ZrG-Mn 
_and of the initial material. It was found that the x-ray pattern of the initial 
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iM ABSTRACT: This study of sublimated films was undertaken hecause of the prevalence 
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ad 
2nS powder corresponded to the cubie Beta modification of ZnS. Patterns of ZnS-Mn | 
films heated at 600C for 30 minutes indicated that the films consist of a mixture | 
of Alpha and Beta modifications. The material in these films had distinct photo- 
_ luminescence and electroluminescence. "The authors express their thanks tol. Vv. | 
7 ‘Salli and_F. I. Kolomontsev for their interest in the work and for valuable 
5 discussions." Orig. art. has: 2 figures and 1 table. 
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"TITLE: Betterment of Foremen's and Teachers! 

Qualifications (Povysheniye kvalifikatsii masterov i prepodavate- 
ley) 


Professional 'no-Tekhnicheskoye Obrazovaniye, 1958, #1, 


PERIODICAL: 
pp 21-22 (USSR) 


The higher general education level of the students enter- 
ing professional schools, has shown that the teaching staff 
partially has not the professional skill and pedagogical 
abilities required, to educate the young generation. 

The permanent methodical committees and the pedagogical 
council discussed the a/m deficiencies and decided to organize 
7 courses on professional teaching, they touched also the problem 

of mastering new technical achievements and questions of labor 


ABSTRACT: 


“a organization. The pedagogical collective gained big support 
or from local trade meetings and pedagogical lectures, where the 
- best teachers and assistant directors, in charge of the cultur- 
Card 1/2 al-economical work exchanged their views. 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001549120013-5" 


: 07/13/2001 CIA-RDP86-00513R001549120013-5 


ET ee PGS AR Uf Se BS SS Hee an coc baD ah Solan bs Cea Bee Ware TCM EES 


"APPROVED FOR RELEASE 


rece 


Sy A Bie er 


fennt) Teepe 


SS GL Tt as ge 


27-1-10/19 
Betterment of Foremen's and Teachers! Qualifications 


To study and get acquainted with new technical equipment, 

, an excursion was arranged to the coal mines, where 15 masters 
and 4 teachers were shown the combine DU-1 and other mining 
machinery. Furthermore, the school staff attended lectures 
held by Chief-Engineer A.A.Manzhula on “The Complex Mechani- 
zation of Mines", by Engineer I.M.Fedorov on "Automation"; 
and by the Assistant Director V.¥.Abramov on new coal combines. 
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The DKU-1,.0 universal feed crusher. Trakt. i sel'khozmash, no.2: 
41 F ‘64, (MIRA 17:3) 
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sel'skokhozyaystvennym mashinam (for Sherstyuk), 2. Ukrainskaya 
sel'skokhozyaystvennaya akademlya (for Gritsayenko). 
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